
'TUTE REISSUE DECLARATION, POWER OF ATTj 
AND ASSENT OF ASSIGNEE j 




DEC 0 6 2001 



HIROSHI ODAGIRI, KEISUKE TSUBATA, TAKESHI OONO, KAZUMI 
SAKUMOTO and CHIAKI NAKAMURA hereby declare: 

!• That we are citizens of Japan, residing at C/0 Seiko 
Instruments Inc., 8, Nakase 1-chome, Mihama-ku, Chiba-shi, Chiba 
261, Japan. Our post office address is C/0 Seiko Instruments 
Inc., 8, Nakase 1-chome, Mihama-ku, Chiba-shi, Chiba 261, Japan. 



first and joint inventors of the subject matter described and 
claimed in United States Letters Patent No. 5,905,460 issued May 
18, 1999, and in the specification filed on August 25, 1997 as 
Application Serial No. 08/918,200 ("'200 application") for which 
we solicit a reissue patent. 

3. That we have reviewed and understand the contents 
of the specification, including the claims. 

4 . That we acknowledge our duty to disclose to the 
U.S. Patent and Trademark Office all information which is 
material to the patentability of this reissue application in 
accordance with Title 37, Code of Federal Regulations, §1.56 and 
§1.175 (a) (7) . 



wholly or partly inoperative or invalid by reason of claiming 
less than we had a right to claim because the original patent 
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That we verily believe that we are the original. 



5. 



That we verily believe the original patent to be 



does not describe the priority rights under 35 U.S.C. §119 to 
which we are entitled based on Japanese Patent Application Nos. 

8- 245889 and 9-072265 filed on September 18, 1996 and March 25, 
1997, respectively. A claim for the benefit of priority of 
Japanese Patent Application Nos. 8-245889 and 9-072265 were made 
at the time of filing the *200 application. However, certified 
copies of Japanese Patent Application Nos. 8-245889 and 9-072265 
were not filed before the original patent was granted to perfect 
the claim for priority under 35 U.S.C. §119. 

6. That we verily believe the original patent to be 
wholly or partly inoperative or invalid by reason of claiming 
less than we had a right to claim because the original patent 
does not describe the priority right under 35 U.S.C. §119 to 
which we are entitled based on Japanese Patent Application No. 

9- 192795 filed on July 17, 1997. A claim for the benefit of 
priority of Japanese Patent Application No. 9-192795 was made at 
the time of filing the '200 application, and a certified copy of 
the priority document was submitted to the Patent and Trademark 
Office when paying the issue fee in the original patent on 
February 23, 1999 to perfect the claim for priority. Despite the 
fact that the priority claim based on Japanese Patent Application 
No. 9-192795 was timely made and perfected, the foreign priority 
data was, due to a printing error on the part of the Patent and 
Trademark Office, not printed on the original patent. A request 
for certificate of correction pursuant to 37 C.F.R. §1.322 has 
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been filed on August 31, 1999 to add the priority data based on 
Japanese Patent Application No, 9-192795 in the heading of the 
original patent. 

7 . To correct the errors set forth in paragraphs 5 and 
6, the heading of the original patent has been amended to add: 

--[30] Foreign Application Priority Data 

September 18, 1996 [JP] Japan 8-245889 

March 25, 1997 [JP] Japan 9-072265 

July 17, 1997 [JP] Japan 9-192795--. 

Certified copies of Japanese Patent Application Nos. 8-245889 and 
9-072265 are being submitted concurrently herewith to perfect the 
right of for priority under 35 U.S.C. §119 based on these 
priority documents. A certified copy of Japanese Patent 
Application No. 9-192795 was submitted to the Patent and 
TrademarJc Office when paying the issue fee in the original patent 
on February 23, 1999, thereby perfecting the right of priority 
under 35 U.S.C. §119 based on this priority document. 

8. That the aforesaid failure to file certified copies 
of Japanese Patent Application Nos. 8-245889 and 9-072265 to 
perfect the right of priority under 35 U.S.C. §119 before the 
original patent was granted arose entirely through inadvertence, 
accident or mistaJce and without any deceptive intent on our part, 
or, upon information and belief, on the part of our attorneys. 
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9. That we hereby appoint Bruce L. Adams, Registration 
No. 25,386 and Van C. Wilks, Registration No. 25,027 our 
attorneys, with full power of substitution and revocation, to 
prosecute this application and to transact all business in the 
U.S. Patent and Trademark Office in connection therewith, and 
request that all correspondence be directed to ADAMS & WILKS, 50 
Broadway, 31st Floor, New York, New York 10004, telephone number 
(212) 809-3700. 

The undersigned applicants assent to this application 
for reissue of Letters Patent No. 5,905,460 for WRIST WATCH TYPE 
GPS RECEIVER, granted to us on May 18, 1999, which issued to 
SEIKO INSTRUMENTS INC., Japan, as assignee. Pursuant to 37 
C.F.R. §3.73 (b), the assignment of the *460 patent to the 
assignee is recorded in the Patent Office at Reel 9784, Frames 
0764, 0765 and 0766. SEIKO INSTRUMENTS INC., on whose behalf and 
with whose assent this application is made and who is now sole 
owner by assignment, hereby offers to surrender said Letters 
Patent . 

We hereby declare that all statements made herein of 
our own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements or the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 



-4- 



United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent 
resulting therefrom. 



Dated: October 1 , 2001 



HIROSHI ODAGIRI 



Dated: October 1 ,2001 



Dated: October 1 ,2001 



KEISUKE TSUBATA 



TAKESHI OONO 



Dated: October 1 ,2001 




Dated: October 1 ,2001 



ZUMI SAKUMOTO 



CHIAKI NAKAMURA 



ASSENT OF ASSIGNEE 

The undersigned, assignee of the entire right, title 
and interest in and to the aforesaid Letters Patent No. 
5,905,460, hereby assents to this application for reissue. 

SEIKO INSTRUMENTS INC. 



Shigeru Inagaki 

Title: General Manager - Legal and Intellectual 

Property Division 

Date: October 4 / 2001 
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DECLARATION OF SHIGERU INAGAKI 



I, SHIGERU INAGAKI, hereby declare: 

(1) That I am the General Manager of the Legal & 
Intellectual Property Division of SEIKO INSTRUMENTS INC., the 
assignee of the entire right, title and interest in and to United 
States Letters Patent No. 5,905,460 issued May 18, 1999, and in 
the specification filed on August 25, 1997 as Application Serial 
No. 08/918,200. 

(2) That I am empowered to sign the Assent of Assignee 
contained in the application for reissue of the aforesaid Letters 
Patent No. 5,905,460 on behalf of SEIKO INSTRUMENTS INC. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that any willful false 
statements or the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements 
may jeopardize the validity of this application or any patent 
resulting therefrom. 



Dated: 



October 4 



2001 
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WRIST WATCH TYPE GPS RECEIVER 



BACKGROUNfD OF THE irrVEhmON 

The present iavcouon relates lo a GPS (Global Posiiion- 
ing System, worldwide posiiiooing system) device for 
receiving wives from a GPS satellite acd measuring the 
po.siiion of the reccrv'er and the moving speed. More 
parlicuLarly, the present inveotioa relates to a wrist wjich 
type GPS device which may be maintained and mouotcd oo 
the a wrist of a human being for measuring bis or her 
pusitiun acd muviaj; diicciiuo. 

CoQvcntioDally, in a GPS ^ccc^•c^ as shown in FIG. 6, a 
GPS wave 61 emitted from a GPS satellite is received in the 
GPS receiver 62, the signal is processed at a high speed in 
a GPS received Mgnat processing means 63 such as a 
frequency calculator, an orbit information calculator .vrction 
or the like, and, as a result, the obtained measured data is 
diiiplayctJ on a GPS data display mcanii 64. IT it is coctiidcrcd 
Ibjt such a GPS receiver is worn on the wrist, a receiving 
posture or posidon of an antenna becomes a problem. A 
conventional technology to keep ibc posture of the antenna 
in a constant position is shown in FIG. 7. lo the prior art 
shown in FIG. 7, an antenna portion 71 and an operating 
section 72 may be in legally connected to each other by a 
support member 74 having a wave receiving surface 73 of 
the antenna portion 71 supported rotatably within a prede- 
termined angle rebtive to a horizontal surface H, and, at the 
some lime, the gravity posidon of the antenna portion 71 
may be measured downwardly in the vertical direction 
below the rotational center of the gravity position of the 
antenna portion 71. Also, a weight (balancer) 75 is provided 
below the antenna portion 71, so that the antenna portion 71 
is Donaally kept in the horizontal dircc:ion to thereby keep 
the antenna position where the wave may normally be 
received. Such a conventional example is shown in Japanese 
Patent I.aid-Opcn Appiicatinn No. Hei 4-3.*j9179. 

In geueraL, in view of the fact that the angle of elevation 
of the antenna at which a signal may be received is 15 device 
or more relative to the horizontal surface, the position of the 
antenna when the 'jvrist watch type GPS receiver is realized 
becomes a serious prcblcm. In the case where the GPS 
antenna is arranged on the surface that is Bush ^nth the 
display means of the GPS receiver, when the GPS receiver 
is poriahle ^nth the wn'st in a natural pasture, the GPS 
receiver takes an antenna posrure in which the GPS receiv- 
ing is impossible. Tnc fact that the oormal signal receiving 
upcralioo is performed in bucfa an aniccna puslurc where ihc 
wave connul dcGailcly be received incnr'ascs the power 
coQSumpiion rate. In paniculir, i high speed calcjiaiion 
process is rcquif-cd in the GPS received signal processing 
means of the GPS receiver, and an orbit calcuUiing device 
having a very hiob speed processing ibOity is also required, 
resulting in an increase in power coosucpiion. Toe fact that 
the operation of the GPS received signal processing means 
is continued for tte aaiccna posture in which the wave 
cannot definitely be received leads to a large loss. On the 
other hand, there has been proposed a method for keeping 
the antenna posture in a constant position when tbc GPS 
signal is received. However, in order to keep the posMre in 
a constant position, it is very difficult to use the device. 

SUMMARY OF THE INVENTION 

It is an object of the invcntiou to provide a system which 
reduces a power consumption of a wrist witch t>-pc GPS 
receiver by reducing a waste power coasumptioo wtihout 
adversely affecting to the usage of the device. 



It is another objcc: of the invcoiioa lo provide a wnst type 
GPS receiver for reducing ihc power consumption caused by 
the wiscful mcasurcracct operation 'J^^ticn ihc wave cannot 
be received. 

It ii a funher object of ihe invcaiioa lo provide a spicm 
which cnb;uia=> ibc reUjbUi'ty uf ihc dt^pUy uf the &dU. 

ll is a further objca ot the invcaiion to provide a wrist 
type GPS receiver reducing the power oonsuinption by 
prcvcniing a waste mcisurcmcnt operation when ihc u^r 
lake's a motion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagrica sbowin-^ i structure 
uf a wrist watch type GPS receiver according lo the present 
invcniioo; 

FIG. 2 is a diagram showing a specific sirucmrc of a wrist 
watch type GPS receiver according to the pre.%cnt invention; 

FIG. 3 is a circuit diagram showing a specific cmbodinacni 
of Ihc antenna posture delecting circuit of the wrist watch 
lype GPS receiver according to the present invention; 

FIG. 4 is an operational timing chart showing a signal 
recci^irg operation controUing seciion of ihc %Tist watch 
type GPS receiver according to the present invention; 

FIG. 5 is a flowchart for illustrating ibc cpcratioo of iLc 
signal receiving operation contrulling section of the wri:>i 
watch type GPS receiver according to the present invention; 

FIG. 6 is a functional block diagram showing a stmcrure 
of a GPS rcceK'cr according to the prior arx; 

FIG. 7 is a view showing one example of the conventional 
GPS antenna; 

FIG. 8 is a \'iew showing an apoearance of the wrist watch 
type GPS receiver according to the present invcniioo; 

FIG. 9 i-*; a functional block diagram .showing a typical 
.sirucrjre of a wnsi watch type GPS receiver according to a 
second embodiment of the present invention; 

FIG. 10 is a diagram showing a specific structure of the 
wrist watch type CPS receiver according to the second 
cmbcdimcai of ihe present invcniion; 

FiG. 11 is a flowchart for iUusu-aiing the operation of FIG. 
10; and 

FIG. 12 is a flowchan showing a w-tlsi waich type GPS 
receiver of another modiiicuiiun lu ibc second cmbuuimccL 
of itt bvcntion. 

DETAILED DESCRIPTION OF THE 
INVE.NTION 

In order lo solve the above-noied defect, a GPS rcccivicg 
dswizz according to the present invention is charac'.erLZcd by 
incl'jcing an antenna posture delecting means for detecting 
aatcnna posnirc conditions at which it is impossible to 
receive the GPS wave and at which it is possible to receive 
ihc GPS wave, a GPS wave receiving opcraticn coatrollir;g 
means for Len:porariiy inlcrrupLing the wave receiving 
npcraiion until the wave receiving operation xs again po.s- 
s:b:e in the case where it is impossible for the antenna to 
receive ±c wave, a GPS receiving means fbr receiving the 
GPS wivr aoJ whose receiving cpcratioo is contruUcd in 
acL-jrdancx with an oulpul of the GPS wave receiving 
operation ccntroiHcg means, a received GPS signal process- 
ing means whose received sigEii is processed cn the basis ct 
Ibc CJtput of ite GPS receiving means, and GPS data 
disciav mcaiis for dispbving GPS infcrmauon ouipuucd 
f:or='the received GPS signal processing cneans. 
AcccrdingJy, ihe present invention a sirucrurc for reducing 



power consumpiion cau:icd by ihc pcrfcrmiccc of a wasteful 
r::cu^urcmcDi upcniion wbca ihc GPS wave cimoui be 
rcccjvcii. Funhcfojorc, ihc upcr^iiua of lUc GPS wave 
receiving npcraiinn cnnuTslling means for prc/cniing the 
temporary mcxsurcmcni is inicnruptcd for a coasiaat period 
cf tia:c lo thereby enhance the reliability of the display of the 
c^ia. [q the case where il is apparent that ihc posture of :hc 
signal reception and Ihc posture of the display are different 
from each other like the wrist watch type Gl'S receiver 
shown in PIG. K. an aUrm is given il'icr the measureoicni in 
order to conhrm ihc display of ibc ccmpletioo of the 
ccosurcmeni operation without indicalion of ihc dispUy. 

In addition to the a bo vc-d escribed method to save the 
power consumption by interrupting the operation of the GPS 
signal receiving means as a result of ihc poszurc detecting of 
the antenna, it is also possible to provide a meibod for 
attaining the same object by interrupting the operation of the 
GPS signal receiving means during the user's movement by 
detecting the movement condition of Ihe user. TTic system is 
characterized by including a body movement dclcciing 
means for detecting movement (walking or running) of the 
user; movement judgement means forjudging the movcmcnl 
of the user on the basis of ao output signal of the body 
movcmcnl detecting means; a signal receiving operation 
controlling means for controlling a signal receiving opcra- 
lion of the GPS receiving means based on the judgemeni 
result of the movement judgemeni means; a moving distance 
calculating means for caloilating a moving distance of the 
user OQ the basis' of an output signal of the body movement 
cictcciing means during a period of time when the GPS 
signal receiving operation is interrupted; and an alirm 
Ecaus for providing an alarm to (he user for a position where 
it is easy for the GPS receiving mienoa lo receive the wave. 
Thus, the performance of a wasteful measurement operation 
is prevented to thereby save power when the user is walking 
cr running. 

FIG. 1 is a functional block diagram showing a structure 
cf a wrist watch type GPS receiver according to a first 
cmbodimcni. In FIG. 1» an antenna posture detecting means 
11 detects a wave receiving posture and a receiver operation 
cnntrnlling means 12 judges whether or not the recci%'ing 
condition of the antenna is po-ssfnle. The receiver operation 
controlling means 12 controls a GPS receiving means 14 and 
3 GPS received signal processing means 13, and prohibits 
ihe GPS nrccivcr opcraliuc in a poiilurc in which the wave 
can not be received by the antenna. In the antenna pcs:ure 
where the wave can be received, ibe GPS receiving means 
14 receives a GPS wave 17. The GPS received signal 
processing means 13 processes the signal ouiputted ficm the 
GPS receiving means 14, and outputs the measured data to 
the GPS data display means 13. At ihe same time, the GPS 
rscciviflg means 14 outputs a signal representing the mea- 
surement operation compic:ion lo an alarm means 16. On the 
b:iis of a signal rcpreseciaiive of the signal processing 
completion from the GPS received signal processing means 
13, the alarm meai^s 16 gives the alarm lo the user with 
respect to the completion cf the position detecting cpeniion. 
Ine GPS data display mcacs 15 displays Ihe GPS data 
cuiDuticd from the GPS receiver signal processing means 
13." 

FIG. 2 is a funaional block diagram showing i scxciGc 
stTJcrjre. An ante an a position delecting circiii 21 u,-iU be 
ccscrToed bicr with rcfcreace to FIG. 3. A signal outpaited 
from the antenna posrore dctcciing ciic^'t 21 is inpui'.cd into 
3 CPU (CcaL-al Processing Unit) 25. A receive: operation 
ccntroUc: of the CPU 25 judges whether or cct the signal 
rtcciving is possible. In the case where the signal cannot be 
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received, ii turns off ihc CPS receiver 23 and an orbit 
infannaiiuQ analyzing circui: 24. Tbc orbil iflfunnaiiun 
aoalyziiig circuit 24 is asmposezl of i CPU having a Ui^i 
speed prnccwing ability and needs a tirgc amount of cleanc 
power. Only in the case where ii is judged by ihc CPU 25 
that ibc signal may be received, ihc GFii wave is received by 
tbc CPS receiver 23, arxj is processed in the orbit iofonna- 
tion analyzing circoii 24 so that tbc result is inputicd inio 
CPU 25. A reference frequency for ihc CPU 25 is produced 
in a reference frequency gcccraiing circjii 26, which outputs 
a frequency signal thai is needed for each circuit. A RAM 27 
siorcs GPS dau, liming infcrmation and the like. The 
opcrauou of the CPU Z5 is pn3grimmcd in a ROM 28. A 
display drive circuit 29 is a cirnii for displaying the (J PS 
data, the lime and the like. A display device 2a dispIa>-5 the 
GPS data, Ihc lime and the like. An alarm drive circuit 2b is 
a circuit for generating a buzzer sound to drive a buzzer 2c. 

FIG. 3 shows a sipcciGc embodiment of the antenna 
posture detecting circuit. A switch 31 is a posture detecting 
s'Aitch such as a mercury switch wbich is turned on when ihc 
signal may be received and rumcd off when the signal cannot 
be received. One of the terminals is connected to VDD acd 
the other is connected to a posture detecting resistor 32 acd 
a D terminal of a latch circaii 33. The other terminal of the 
pcsmre deicciing resistor 32 is connccied to an a-terminal 
(drain electrode) of an N channel transistor 37. A b-ierminai 
(soiucc electrode) of the N channel transistor 37 is con- 
nected to VSS, and ac-tenninal (gate eicctrodc) is connected 
to a differential circuit 38 composed of a flip-fiop ciicuii 36 
aod an AND gate 35. An output of the diScrcnUal circuit 38 
is further connected to an input c-lcnninal of the AND gale 
34. An input a-terminal of the AND gate is connected to a 
signal of 256 HzM of tbe reference frequeac/ generating 
circait, arxj an output h-tcnninal of the ANT) gate 34 \s 
connected to a C-tcrminal of the latch circuit 33 to gcccratc 
a clock signal- A Q-signal of the latch circuit 33 is connected 
lo the CPU. 8 HzQ and 256 HzZ of the referccce frequency 
generating circuit are connected to a D-ierminal and 
C-ierminal of the flip -Sop circuit 36 wbich constitutes tbc 
differential circuit 38. 

Furthermore, the operation v,-iil be expiaioed with refer- 
eoce to a liming chart sbo'ATi b FIG. 4. A pulse having a 
puise width of 3.9 msec is gcccraied at a cycle of 125 msec 
in the output of the AND gale 35. According lo this signal, 
the N channel transistor 37 is kept under the conductive state 
aod a current Bows to the posmrc ccieaing sv-itch 31 to 
thereby perform the posture detection of the antenna. At this 
time, in the case where the prAturc delecting switch 31 i.s 
rurncd on, the potcniiai of VDO is generated in the pr^rjrc 
detecting resistor 32. Also, in the case where tbc pcsrurc 
detecting switch 31 Is turned off, the potential of VSS is 
grricratcd in the posture detecting rcsisiur 32. This vultjgc 
is held ur Ulcbcd al ihc timiiii; uf tirup of the output sioil 
of tbc AND gate 34 in the Uxa circuit 33 to effect the 
in:crTupt in the CPU. 

As a result, it is possible to delect Lhe condition of the 
pcsrurc detecting sv^itcb 31 it the output signal (125 ms 
in'.crv'al) of the AND gate 35. Ihus. it is possible to save the 
electric power to be consumed in the posture detection. 

FIG. 5 SOUNDS in opcraiiuoaJ Quw in which the CPU 25 
prevents the upcraliun uf the urbit infurmatiun -jjailync)^ 
circuit 24 ind'or ±e GPS receiver 23 in accordance uriih the 
output signal of the antenna posture detecting circuit 21. 
When the culpul signal of ihe actccna posrjrc detecdcg 
circuit 21 dc.ccis a posmrt in wbich the position detecucg 
operation of the antenna is impossible, an ictcrrupt signal is 
input to tbe CPU 25. Tbcreafte.-. immcdiaiciy. the CPU 25 
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pfcvcots the opcraiioQ of ihc GPS receiver 23 icd the crbit 
iofurniniua -iDiiydu)^ circuit 24 (S51). Thereafter, -a limcr 
fcr a cenaia coostjot pericd of lime is iiaricd (S52). 
Immcdiatciy after ihc timc-up of ihc timer (.S53). Ihc CPU 
checks the output of the antenna posture detecting circjit 21 
and judges whether or noi ihe antenna tikes ihc posiuon 
which may be measured (S54). la ite czsc where tbc posiurc 
ciuaoi be measured, ihc timer is again suncd (S52). In the 
case where the posture may be measured, the CPU 25 
re-cperatcs the GPS receiver 23 and the orbit analyzing 
circuit 24 (S55). Upon detection of a posture that may not be 
measured by the antenna, by performing the above- 
ceschbed opcratioo, tbc scries of operations of the GPS 
receiver 23 and'or the orbit informalion analyzing circjil 24 
is prevented, and Ihc performance of a wasteful mcasure- 
ccat operation is prevented for a constant period of lime, to 
thereby save ihc consumption of tbc electric power. 

Also» when the position mcaiurcmcni operation is 
restarted (S35), ibc measurement data outputicd from ihc 
orbit iDfonnaiion analyzing circjii 24 is supplied to the CPU 
25. The CPU 25 sends a signal to ibc alarm means 16 
composed of the alarm drive circuit 2b and tbc buzzer 2c to 
give the alarm to the user of the completion of the mcasurc- 
meni operation. By performing such an operation, by the 
user's action to watch the display section 82 during the 
position measurement operation, the antenna elevation angle 
of the GPS receiver antenna 81 at which the signal caimot be 
received is avoided. In particjlar, this system is available in 
tbe case where, as shown in FIG. 8, the antenna 81 is 
disposed on a radius bone side (on the side of 6 o'clock of 
the dial of a regular wrist watcfa) of the wrist, like the wrist 
watch type GPS receiver dc'/icc, and the posrurc for recciv- 
i::g ihc wave is apparently different from the posture where 
the user watches the display porrion 82. 

IncidenuUy, the mercury switch or ±c like is exemplified 
as the posnirc detecting switch according to the embodiment 
fcr explaining the present inveniion. However, it is possible 
to use other means, for example, a combination of sensors 
such as a ground magnetic sensor, a gyro and the like to 
thereby cerea the posture with higher precision. It is con- 
sidered that these mcdificaiions should be included in the 
scope of the invention. 

Scxt, another embodiment of a ^xist watch type GPS 
receiver according to the invcatioa will now be ricscrfccd. 
FIG. 9 is a funclionai block diagram showing tbc typical 
SLTJCiure of the present in%'C3Lioa- 

In FIG. 9, a GPS receiver means 900 has fuoc'acns of 
itosc from the receiver actenna to the posilicn measurement 
c^iculatioo. The receiver operation is controlled by a 
receiver operation contrciUiig means 901. A body movement 
delecting mcatis 902 deicc*^ the movement of the user's 
body and outputs a body movement sigaal to a movement 
distance calculating means 90-1. When it is possible to judge 
ibai the output signal of the body movement detecting means 
902 represents that the user takes a walk (or movement mere 
than a walk), an operation judgement means 903 L-atsmits 
3 .signal rerrcscntativc of \hc fact that the u.^r takc.'^ a 
mcvcment operation. Vc'bea ihe signal rcprescnutive of the 
fact that the user is in the opcraticoat cocdiu'co is iransmiiied 
from the upcralioo judgement mcarci 903, the receiver 
L'pcralioc cunL-uUing means 901 stops the receiver operation 
c: the GPS receiver means 900. In the same manner, the 
ccvcmcnt distance calculating means 904 calculates the 
movement disuocc of the user under the requisite ihii the 
user moves in accordance wiib the movement signal from 
:^e body movement de:ec:ing means 902, and transmits a 
signal to an alarm means 905 in the case where the cove- 



mcci disiiDCc exceeds i pfcdciermincd diiiiacc. If ihc 
bi^io^l rcpn::>cniauvc of tbc fad thil ihc u^r*:» tnovcracni 
dUuocc cicxeds ibc prcdciermiacd amount ii uiputird from 
the movcmcnl di.-aancc cjlculaiing means 904. ihc alarm 
meani 905 performs tbc alann lo the uicr wiih rupca ic the 
Gl^ receiving. 

no. in is a function block diagram .showing a spcohc 
sirucnirc. The GPS signal receiving means 100 has a tucc- 
tioQ from a signal receiving anicnoa lo a measured posmcn 
calcuUncn. lis signal receiving opcraaon is comroUcd by 
Ihc CPU 104. The GPS signal receiving means 100 outpuis 
Ihc measured posuiooal dau such as a position, a velocity 
and itc like lo the CPU 104. The body movcmcct deiccucg 
device 101 is composed an accelerator sensor, a comparator 
or X fiUcr circuit, an AJD convener and the like for detccticg 
vibrations or the like that arc generated when the person 
s-^^SS bis or her arms and steps his or her feet doxvn toihc 
ground and for sending its signal lo the CPU 104. The CPU 
IfU controls or manages the operation of the GPS signal 
receiving means 100 in accordance with the program of the 
ROM 106 Tbc RAM 105 is connected to tbc CPU 104 as the 
register for tbc data when tbc CPU 104 operates and stores 
Ihc IdT^icl position or the like wbcn Ihc guide opcraiiun i:> 
pcriijniicd. Kumcral 102 dcnalcs an input ciicuii for trans- 
mitting the input signal such as a switch signal to the CPU 
IW Numeral 103 denotes a reference signal, gcneraucg 
drcjii which is composed of a CR generating circuit and the 
like for generating a rcfcrcccc frequency signal for tbc 
operation of the CPU IW and the like to thereby output the 
frccucncv signal needed for the CPU 104. Reference 
Duiicral 107 denotes a driver for a display panel 108 for 
displaying a current position, a velocity and the like cc leu - 
laied by the CPU 104 on the display panel 108, Rctcrcnce 
DUircral 109 is an alarm device which is composed of a UgcU 
a buzzer or a vibration alarm using an ultrascnic moict. 

BG 11 is a flowchart for illustrating the operation ot the 
s^v.em shown in HG. 10 in accordance with a sccocd 
em-Dodimeni of the invention and shows an operation m the 
case where tbe user is guided from a cjneni posiuon to a 
rezistcred target position. 

Before the ffiidc operauon is started, the user regisicrs the 
target position. In the position which is desired lo be 
reg^tcred, wbcn the signal representative ^^^^Sj^J^f 
istTnt to the CPU 104 by tbc input cucuii 102, the 
s-crcs the coordinates of the position m ibc RAiM 1U5. 
AJumalivcly. it is possfole to store ihc coorcmaic oaia as 
desired by using the input drcuit 102. 

At the desired position, wbcn the signal representative oi 
ibe Stan of tbe guide is fed to the CPU 104 by the i^ut 
circuit 102, the GPS receiving device 100 stans the scnal 
rec-ivins operation (S200). When the wave is received and 
the c^ent position is known, s-Jbscraectly, the distance to 
the target position stored in the RAM 105 and the direction 
thereof are sought (S201). Ihc resull is displayed on the 
cisnlav panel 108 (S202). When the wave receivmg condi- 
tion ii 200d (S203), Ibc disunce and the direclioD to the 
t^gct position are again sought (S201). Ho-xver. when t e 
living condition is not good (S203). it is judged 
w"c-i:cr this is caused bv the acuon of the user or not (S-;l>4)- 
ln±c case where it is judged that this cccdiuon is not caused 
bv the user's action, ibe wave is again received lo seeK the 
disunce and the direction lo the target position (S.O I). 
Howc%-cr. in the ca5c where the cnnditinn .s cia-s^d by the 
user's acuon. the cperaiioa for receiving ±e wave lem- 
pcraruv slopped (S205). 

Tte'rudgcmcnt as to whetbcr tbe user is ac-uvc or net is 
cade by ihc CPU IW based upon the signii outputied from 
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ihc body movcmcni tlctcc:i£g rccacs lOl. If ibc outpui 
signal of ihc body movement detccuog oicaos 101 is one itui 
has been processed in a rccnanguUr wave, ihc frequency 
thereof is sought lo thereby judge whcihcr ihc user takes a 
wilk. Also, if Ihc body movcmcni signal is obiiiocd in the 
fonn of a digital signal, ihe signal ficqucoq^ is analyzed by 
ibc CPU l(M so thai ihc obuined frequency, signal level and 
the like are used for ihc judgement. If ihc frequeiic/ is stable 
within a prcdctcrnimcd range and the signal level has no 
remarkable change, ii b possible to judge thai the user takes 
an action. In this case, Ihc predetermined range of the 
frequency may be determined by experience. For example, 
if the number of the output signals from the body movcmcni 
detecting means 101 is in the range of about 90 lo 130 per 
minute and the frequency is stable, it Is possible to judge that 
the user is walking. 

When the user keeps waUdng while the wave receiving 
opcratioQ is kept under the temporary slop cocdition (S205) 
and he or she reaches a predetermined constant distance 
(S206), the moving direction should be confirmed or cor- 
rected. Accordingly, the alarm device 109 gK'cs an alarm lo 
the user lo urge him or bcr lo rcLtivc the GPS wave (S207). 
Al the same time, since the wave receiving rc-surt signal is 
fed tn the GPS receiving mcaas 100, when the a^r moves 
the GPS receiving dc\'icc to a position wbere it is easy to 
receive the wave, the wave receiving operation is rc-staricd 
(S200). 

The walking distancx uf the uiicr may be oblaintaJ in 
accordance with a frequency of the body movement signal 
obuined from the body movement detecting means 101 and 
time informalioo obtained based upon ihe signal of the 
reference signal generating means 103 by setting the walk- 
ing step length of the user in advance. The setting operation 
of the walking step length is performed by the input circuit 
102 before starting ibe guide operalion. 

In the case where the user has tried to receive the wave 
during the intcmipt of the wave receiving operation even if 
he or she does not reach the constant distance, this is judged 
that the user is not walking (S204), and the wave receiving 
opcraxioo is re-staned. Accordingiy, the user may confirm or 
correct the moving dircaion at any desired position. 

Any desired ccnstant disuocc through whicc the user has 
sdvanccd may be registered by the input circuit 102 case by 
czsc at any time. 

Incicentallv, c\-c3 if the wave receiving cocdiiiDn is good, 
it i.s possible to save the power consumption by intcrmit- 
icctly rccci\'ing ihc GPS wave by scuing ibc constant 
distance and time in ac\*ancc. 

When the user has bc=n guided lu ihc larvc: pL&ilioo, or 
when the finish .signal is inputted from the inpul circuit 102 
(S208). the guide operation is cotirplcicd. 

The operation of a wrist watch type GPS receiver in 
accordan'o: wiih a mudilicalion to the second embodiment uf 
the invention wtiI now be de-scrfncd with reference tn RG. 
12. The main strucn:rc is common with that of the xccnd 
embodiment. However, in this embodiment, a liming means 
is included for measuring time when ihc user is wiiking and 
ttc wave receiving operation is interrupicd. 

The difference fmm the cmbcdimcnt dc-scrihcd above in 
conjunction wiih RG. 11 is thai an int£r%-ai from the time 
wtcn the wave receiving opera uon is slopped to the time 
wfcea the wave is again received is controlled by i::e period 
cf time. 

V.-'heo the signal reprcscalativc of the guide sian is fed 
from the input cjruit 102 to the CPU 104. the GPS receiving 
r^eans 100 siars the wave receiving operation (S200). Ncxu 
ite timer is stopped (in ibc cise where the timer is already 
Slopped, ii:e sicp of ihe timer should be confirmed), and the 
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value of ihc timer is reset (S300). The resuli of ihc operation 
for .^cicing the distance and the direction tn Ihc tanjei 
pciitioD (S201) 15 sbown in ihc display panel 108 (S2U2). 
lod the wave receiving condition is judged (S203). If ifce 
wave rcociving cocdiiion is not gcod (S203), the same 
operation a.s that of the foregoing embodiment is performed 
uciil it is judged whcitcr the user is walking or not (S204). 

If ihc reason why tbc wave receiving condition is cot good 
is thai the user takes an action, the wave receiving opcrauon 
is teaporarily stopped (S203), and the tinier is stancd 
(.S301). When the user's action is cnniinucd and the timer 
reaches a prcdcicrmiucd value, since the moving direction 
should be confinncd or corrected, the liarxn device 109 gives 
an abrm to urge the user to receive the CPS wave (S207). 
The period of time from the time when the wave receiving 
operation is stopped during the walk and the lime when the 
wave is again received is registered by ±c input circjit 102 
in advance. 

In the same way is in the foregoing embodiment, even if 
the constant period of time has not lapsed during itc 
inicmipt of the wave receiving opcrauon, in the case where 
the user bas tried to receive the wave, it is judged that the 
cucdiuon is not the walking coodilion (S204), and Ihc wave 
is again received. Accordingly, the user may confirm or 
cr^rrect the moving direction al any desired po.sition. The 
above-described guide operation is repeated. When the user 
reaches the target posidon or the guide completion signal is 
fed from tbc input circjii 102 to the CPU 104 (S208). the 
guide operation is completed. 

As described above, according to the present invention, 
sines the system is composed of the antenna position detect- 
ing means' for detecting the wave receiving posture of the 
GPS receiving antenna, the signal receiving operation coq- 
uoilicg means for coairoUing tbc signal receiving operation 
oc tbc basis of tbc output of the antenna posture detecting 
means, the GPS receiving means and tbc received GPS 
signal processing means controlled by the signal operation 
cccuolling means, and the display means for displaying the 
GPS data outputtcd from tbc GPS signal processing means, 
in the antenna position or posture where it is apparently 
impossfoie to receive tbc wave, it is possfoic to iote.TUpt the 
operations of ihc GPS receiving openting seciioo and the 
received signal processing section to attain the low power 
cczsumpticn (low currenf) for the GPS receiver. In acosr- 
dance to another method, the body movement detecting 
mcacs,. ihc opcratioo judgement means and the received 
signal comrnlling means arc provided .so that the signal 
receiving operation is interrupted in ihc posture where it is 
vcr.- diSc'jlt to receive the wave during the uscr*s action to 
siv'e the power consumption (low current). Also, the alarm 
means is proNided so that ibe user is urged to receive ihc 
wave c\cr/ time the user advances through a constant 
disuocc or every time a constant period of lime bas lapsed. 
Acccaiingly. when the user is moving toward the urgct 
^ubilioD, h is advania-^uos that be or bhc may (axe a walk 
■A-iLbout normally p3\ing any aitcntica :o the position of the 
GPS receiver. 

What is claimed is: 

1. A wrist watch Vy^^ GPS receiver comprising: 
a GPS receiving antenna coafigurcd lu be moualcd lu a 
uirfir's wribi; 

actcnna posnirc detccung means for delecting a signal 
receiving position of the GPS rcceiN-icg antenna; 

signal receiving operation coauolling means for conucl- 
ling a .signal receiving operation on the ha.^is of an 
output of the of the antenna posnire detecrirm mean.s; 

CPS receding means for rcce^•ing a GPS sigzial by 
p^r:crming a signal receiving operation which is con - 
L'ctled on ihc basis of an output cf the signal receiving 
operation controlling means; 



received GPS wivc procc^og muos coouoUcd ao ihc 
basis of Ihc output of ttc jigaal rccciviag opcrauoo 
Ainiroliixjg mcaxis for processing ibe output sipalof 
(be GPS receiving mcias: aod 

GPS Haia display ccaos for dispiayiog GPS data output 
by ibc received GPS wave prmx^iog mcan^; 

whcrcia the sigail rcccr/ing cpcraiioo coairolling cocau 
includes means for cooifoUiug Ibc CPS rccchring 
means not to receive a GPS signal when the output of 
the antenna prtwurc detecting mcarw iodicalcA thai the 
GPS receiving antenna is nnt capable of receiving the 
GPS sigojL 

2. A wrist watcb type GPS receiver acoardicg to claim 1; 
further com prising timer means fnr cfmnting a predeter- 
mined period of lime: wherein tbc timer means is responsive 
to the antenna posture detecting means for counting the 
predetermined period of time in rcspotisc to ao output of ibc 
antcnoa posture detecting means indicating that the GPS 
signal cannot be received by the GPS receiving anicona, and 
the sifioal receiving opcratioa cooL'olling means is respon- 
sive to the timer means to wait until the predeicniuned 
pcriud of lime fax;* elapsed to dcicnninc whether Ihc GPS 
receiving antenna is capable of receiving the GPS signal, so 
that the GPS receiving operation is prevented fnr the pre- 
ccicrmincd period of lime after detecting that the inienna 
cannot be received by the GPS receiving aotenca- 

3. A wrisi watcb type GPS receiver according lo claim 1; 
funbcr comprising alarm means for issuing an alarm indi- 
cating the completion of a GPS receiving opcrauon. 

4. A wrist watcb type GPS rccci%'er according to claim 1; 
wberein the GPS rexieiving actecna is cocLfigurtd to be 
disixjscd on a radius booc side uf Ibc user's wrisl. 

5. A wrist walch type GPS receiver comprising: 
GPS receiving means for receiving a GPS signal; 
body movement dclcctiny means for delecting movcmcni 

of the user's body, 

judgment means forjudging the movemcoi of the i:scr on 
the basis of an output signal of the body movement 
detecting means; 

signal receiving operation coniroUiDg meics for control- 
ling a signal receiving operation of Ibe GPS recei%ing 
means based on ihc judgment result of ihc iudgmcm 
means; 

n:cving distance calcubting means for calculating a mov- 
ing distance of the user on ±e basis of an output signal 
of ihc body movement detecting means during a period 
of time when the GPS signal recciviDg opcraiioD is 
inierrupicc; acd 

alirm means for CCD trolling the GPS receiving iDcins to 
receive a GPS signal on the basis of an output signal of 
ihc moving dis*jnct calculating means and for produc- 
ing an alarm to the user to indicate that ±c GPS 
receiving meacs is capable of receiving the GPS signal. 

6. AvtTist watcb type GPS reccK-er according to claim 5; 
funhcr comprising timer means foe mcasarirg a moving 
period of time for the user to move during the period of time 
•itca ihc GPS receiving means b prevented from reccmng 
i'zz wave. 

7. A GPS rccci\Tr ccmprisbg: a GPS rccciviag amcnca 
ccuctablc to a movable suppcri during use of the GPS 
receiver; a dctccdng circjit for dctccn'ng when the antcnca 
is il a Iccalioo at which it is capable of dcwring a GPS 
signal; GPS receiving means for receiving ihc GPS signal; 
ccnt.-ol means for monitoring an output of the dciecuog 
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ci/cjit and coDirolling the GPS rcccivicg means lo receive 
ihc GPS Mgnal nniy when an nulput of the dctccling drcjii 
indic3ic5 lhai ihc aoicoDa is cipabic of detecting itc GPS 
signal; GPS processing mcaos for processing ao ourpui 
signal of ihe GPS receiving means; and GPS dau display 
means for dwplaying GPS data output hy ihx received GPS 
wave processing means. 

8. A GPS receiver according lo claia 7; wherein the 
control means includes means tor controlUng the GPS 
prrxxviing means to procex.\ the output signal of the GPS 
receiving means only when the delecting circuit indicates 
that the antenna is capable of dctcrting the GPS signal. 

9. A GPS receiver according to claim 7; further compris- 
ing a housing for mounting the detecting circuit, the GPS 
receiving means, the control means and tbc GPS processing 
means, Ifcc housing being wearable on a user's wrist 

10. A CPS receiver according to claim 7; further com- 
prising timer means for counting a predetermined period of 
time, the timer means being responsive to the dctecricg 
ciicjit for counting the prcdctcnnined period of time in 
response to an output of the detecting circuit indicating that 
ibe GPS signal cannot be received by the antenna, and the 
conuol mcaos being responsive lo tbc timer means to wait 
until the predetermined period of time has elapsed to moni- 
tor the output of the delecting circuit to determine wbclhcr 
the antenna is capable of receiving the GPS signal, so that 
the GPS receiving opcnrion is prevented for the predeter- 
mined period of lime after detecting that the antenna cannot 
be received by the antenna. 

11. A GPS receiver according to claim 10; wherein the 
control means, the GPS processing means and the timer 
means comprise a programmed CPU. 

12. A GPS reoeWer according to claim 7; further cnm- 
prising means for issuing an alarm indicating the completion 
of a GPS receiving operation. 

13. A GPS receiver according to claim 7; wherein the GPS 
receiving antenna is configured to be mounted on a radius 
bone side of a user's wrist. 

14. A GPS receiver according to claim 7; wherein the 
antenna is mountable on a user's body; and further com- 
prisin;zbydy movement detecting means for dclccUng move- 
ment of the user's body; mo\'emcnt judgment means for 
ce:crTnining whether the movement of the user's body 
indicates waildng or mnning on the basis ot an output signal 
of ibc bodv movement dctccling means; and moving dis- 
i-nce calcuiating means for calculating a moving distance of 
the user on ibe basis of an output signal of the body 
movement delecting means dunng a period of lime when the 
GPS signal receiving oocration is inicmipicd; wherein the 
control means includes means for controlling the GPS 
rcceivini; means lu receive the GPS signal uaty when an 
output of the movement judgment means indicaics thai the 
user is not walking or running. 

15. A GPS receiver according to claim 14; furhcr com- 
prising alarm means for producing an alarm on the basis of 
an output signal of the moving distance calculating means 
aoc an output signal of the detecting circuit for indicancg 
that the aclcnna is capable of rccci\'ing the GPS signal. 

16. A GPS receiver according to claim 15; fur.her com- 
prising tim=r memo for measuring a lime for ±c u-<t lu 
move during the period of lime when ibe GPS rccciv.cg 
means l^ prevented from rccci%nng the GPS .signal. 

17 A GPS rcccS'cr according to claim 7; funbcr com- 
> --rising display means for displaying it least cnc of posmcn 
mformation and speed informiLon based upon an output ot 
the GPS signal receiving means. 



